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Kenp's ridley sea turtle, Lepidochelys kenpi (Fig. |), is one of eight
species of sea turtles (Bjorndal and Bal azs, 1983). Kenp's ridley and the
olive ridley, L. olivacea are the smallest of the 'sea turtles, reaching
an adult weight close to 45 kg. Sea turtles belong to the reptilian order
Testudines, a group that arose during the early Triassic more than 185
mllion years ago (Ernst and Barbour, 1972). Despite this remarkably |ong
and successful existence, many species of turtles are facing possible
extinction<Since 1973, Kenp's ridley, the rarest of the sea turtles, has
been classified as endangered under the U S. Endangered Species Act and by
the Convention on International Trade in Endangered Species of Wld Fauna
and Flora

The distribution of Kenp's ridley includes the Gulf of Mexico, the
Atlantic coast of North Anerica to Nova Scotia, and European Atlantic
waters (Brongersma, 1972: Pritchard and Marquez, 1973) As far as is pre-
sently known, the principal nesting area for Kenp's ridley is a 20-km
stretch of oceanside beach bordering the Qulf of Mxico near Rancho Nuevo
Tamaul i pas, Mexico (Chavez et al., 1968). Each year, from April through
Jul'y, nesting events referred to in Spanish as "arribadas,” meaning arri-
val s, occur during which large aggregations of ridleys nest over a period
of a few days (Chavez et al., 1968: Pritchard and Mrguez, 1973; Casas-
Andreu, 1978). Unlike other sea turtles, all of which nest at night

Kemp's ridley nests during the day, so its arribadas are nore frequently
observed. Single or scattered nestings have been reported for other
nesting localities (Verler, 1951; Carr, 1961; Chavez and Kaufmann, 1974;
Rabal ais and Rabalais, 1980). It may take as many as 6-13 years of age
before Kenp's ridleys reach maturity (Brongersm, 1972: Pritchard and
Marquez, 1973). As shown fromtagging studies at Rancho Nuevo, adult
femal es may nest nore than once during a season (Chavez et al., 1968), but
all turtles at Rancho Nuevo do not nest every year (Marquez, 1983), which
suggests that some turtles may not nest at all in sone years or that they
may nest elsewhere. Cutch size for Kenp's ridley at Rancho Nuevo averages
slightly nore than 100 eggs (Chavez et al., 1968)

It is not known how sea turtles find their way to a beach to nest, but
several hypotheses have been proposed. Sea turtles may navigate by using
visual cues and/or other sensory mechanisms, such as an internal "conpass"
whi ch responds to the earth's magnetic field (Carr, 1967). Hendrickson




(1958) suggested that sea turtles that have never nested encounter others
that have nested previously. Through such contacts, the novice turtles may
fol l ow experienced ones to the nesting beach, This theory has been
referred to as "social facilitation" (Owens et al., 1982). Richard (1983)
proposed a theory called "randomdrift" through which sea turtles may be
conveyed passively to nesting beaches by oceanic currents. Recognition of
the nesting beach may involve a chemcal sense (Carr, 1967), and Kenp's
ridley has a keen sense of smell (Gassman et al., 1984). This forns the
basis for the hypothesis of "inprinting" which assunmes that Kenp's ridley
can "learn" and "renmenber"” various odiferous substances characterizing the
nesting beach and its adjacent waters (ibhid.).

Using the working hypothesis that "inprinting" takes place in the eggs
and/or hatchlings, biologists at the National Marine Fisheries Service's
(NMFS) Sout heast Fisheries Center (SEFC) Laboratory in Galveston, Texas,
are giving Kenp's ridleys a head start by rearing themfromhatchlings to
yearlings in captivity, tagging themand releasing theminto the Gulf of
Mexico (Klima and McVey, 1981; Caillouet, 1984; Fontaine et al., 1985).
This paper describes the Kenp's ridley head start research project which is
part of an international programinitiated in 1978 to prevent the possible
extinction of this species

POPULATI ON STATUS

In June 1947, Andres Herrera of Tanpico, Mexico, filmed on one day an
arribada conprised of an estimated 40,000 Kenp's ridleys nesting on the
beach near Rancho Nuevo (Carr, 1963; Hildebrand, 1963). In 1960, there
were estimted to be about 10,000 nesting ridleys, and by the tine the
Mexi can Governnent began protective patrols of the beach in the md-1960's
the nunber had dwindled to 2,000 (Marquez, 1983). An estimated 600 Kenp's
ridleys nested in 1982 (ibid.), and now there are probably no more than 400
nesting females (Wody, 1986).

It is most likely that this spectacular decline in the Kenp's ridley
popul ation is the result of excessive exploitation by man; although preda-
tion and other natural causes cannot be ruled out as contributing factors
Until the turn of the century, sea turtles- (perhaps including Kenp's
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rid ey) were captured and shipped alive fromsouth Texas parts to markets
in New York (Gunter, 1981). Sea turtles are characteristically long-Iived
and well suited for an oceanic existence (Carr, 1967). However, their
habit of nesting on beaches makes the adult females and their eggs par-
ticularly vulnerable to human exploitation and natural predation

(H I debrand, 1963. Pritchard and Marquez, 1973; Doughty, 1984). In addi-
tion, the hatchlings are exposed to manmalian, avian and crustacean preda-
tors as they crawl down the beach to the water and to predatory fish after
they enter the shallow surf zone (ibid.). So little is known about the
habits and whereabouts of sea turtles during their first year of existence
in the wild that this period has been called the "lost year" (Carr, 1980).
Sea turtles are captured incidentally in the nets of shrinp traw ers, and
as a result thousands die annually (Watson and Seidel, 1980: Henwood and
Stuntz, in press). Sea turtles also are caught in shark nets (Chavez

1969; Pritchard and Marquez, 1973).

Cimatolagical changes may affect sex ratios in sea turtle populations
Tenperature during incubation of sea turtle eggs determnes the sex ratio
of hatchlings in the clutch (Yntema and Mosovsky, 1980; Morreale et al.
1982; Standora and Spotila, 1985). Cool er incubation tenperatures produce
a preponderance of mnales and warmer tenperatures produce nore females
Thus, a warming trend in climte mght possibly produce a preponderance of
females, while a cooling trend a preponderance of males. In any case, such
trends could lead to sex ratios too in-balanced for successful fertilization
of eggs. The effect of tenperature on sex ratios of Kenp's ridleys from
artificially incubated eggs is being investigated, because it is of mgjor
inportance to the success of head starting (Caillouet and Duronslet, 1985
Whbels et al., 1985).

CONSERVATI ON - EFFORTS

In January 1977, representatives of the Instituto National de
| a Pesca (I NP) of Mexico, the United States Fish and Wldlife Service
(FW5), the National Park Service (NPS), the NVFS, and the Texas Parks
and Wldlife Department (TPWD) met in Austin, Texas USA to plan an
international programto save Kenp's ridley sea turtle fromextinction



(Klim and MVey, 1981). The cooperative program was inplenented in 1978
and has three objectives:

(1) Protection of the primary nesting area, the adult female turtles
and their eggs at the beach near Rancho Nuevo

(2) evaluation of head starting, and

(3) establishment of a new nesting colony at the Padre Island Nationa
Seashore near Corpus Christi, Texas

Head starting involves rearing Kenp's ridley in captivity fromnew y-
hatched to yearling stages to increase survival during the critical first
year of [ife (Kim and MVey, 1981; Mosovsky, 1983: Fontaine et al.
1985). At the beach near Rancho Nuevo, plastic bags are used to collect
eggs as they emerge fromthe cloaca of the females in order to prevent the
eggs fromcomng in contact with the beach sand. Fewer than 5% of the
estimated 70,000-90, 000 eggs laid each year at the Rancho Nuevo beach are

taken for head starting (Jack B, Wbody, personal communication, July,
1984). The eggs are placed in polystyrene foam boxes containing beach
sand taken from the Padre Island National Seashore, The boxes are trans-
ported by single-engine aircraft to the National Seashore where the eggs
are incubated while still buried in the boxed sand

When the hatchlings emerge, they are taken to the Padre |sland beach
and allowed to craw down the beach into the surf. It is hoped that they
become inprinted by exposure to the beach sand in the boxes during incuba-
tion and to the beach sand and surf after hatching. The hatchlings are
then netted fromthe surf, put into boxes, and transported by NPS vehicle
to Galveston, Texas. A few clutches, incubated, hatched and exposed to
sand and surf at the Rancho Nuevo beach, al so have been transported to
Gal veston for head starting

Hatchlings received by the NVFS Gal veston Laboratory are reared in
captivity for one year or less. Healthy survivors in good condition are
tagged and released into the Qulf of Mexico, in hopes that some will sur-
vive and instinctively return to Padre Island to nest as adults




During the head starting of Kenp's ridley, special attention is given
to behavior, diet, water quality, water tenperature, and sanitation (Klim
and McVey, 1981. Fontaine and Caillouet, 1985; Fontaine et al., 1985;
Caillouet et al., 1986¢c). Young Kenp's ridleys are very aggressive, and
when reared in groups, they hite and injure one another. The injuries
beconme infected and result in poor health and death in some cases (Cary
and Leong, 1984). However, the turtles thrive when reared individually. A
comrercial | y-manufactured, dry, floating, pelletized diet manufactured by
PURI NA has beconme the standard for head starting (see also Caillouet et
al., 1986b and 1986¢), but the natural diet consists of crustaceans, fish
jellyfish and nolluscs (Pritchard and Marguez, 1973)

The first three years of head starting were exploratory (Klima and
MVey, 1981; Fontaine et al., 1985). Thereafter, the rearing facilities
and methods were inproved and becane more or |ess standardized (Fontaine et
al., 1985). The nunber of live hatchlings received so far, representing
year-classes 1978-1986, has totaled 15,260. Currently, about 1,740 Kenp's
ridleys of the 1986 year-class are being head started. Plans are to expand
the annual rearing capacity to 2,700 turtles

Survivors in good health and condition that have been tagged and
rel eased so far into the Gulf of Mexico have totaled 10,792 (Caillouet et
al., Msa). Most of the tagged turtles were released off the coast of the
National Seashore (Caillouet et al., 1986b; Fontaine et al., M. Sone
were released off the upper coast of Texas, in Nueces and Copano Hays near
Corpus Christi, Texas, off the west coast and southern tip of Florida, and
in the Hay of Canpeche, Mexico (Klima and MVey, 1981. MVey and Whbels
1984; Whbbels, 1984: Caillouet et al., Msa; Fontaine, et al., M5). O the
total released, 492 had been recovered as of 30 Septenmber 1986 (Caill ouet
et al., Msa). Recoveries have been reported fromthe Gulf of Mexico, from
the east coast of the United States, and from the European Atlantic coast
in a distribution conparable to that reported in the literature (e.g.
Brongersma, 1972, Pritchard and Marquez, 1973) and as indicated by data
fromthe Sea Turtle Stranding and Salvage Network (Fontaine et al., M).
One recovered fromthe coast of Mrocco may be the first record of Kenp's
ridley for the northwest coast of Africa (ibid.). These recoveries show
that head started turtles survive, grow and migrate in the wld



Carr (1980) believes that Kenp's ridleys that |eave the Gulf of Mexico
and mgrate along the Atlantic coasts of North America and Europe nay be
strays doomed to die as hapless wanderersnever finding their way back
into the Gulf of Mexico to mate and nest. On the other hand, it seens
unlikely that such transoceanic mgratory behavior woul d have evol ved
wi thout having sone survival value to the species. Before the Rancho Nuevo
nesting col ony became known to sea turtle biologists, Carr (1957) and Carr
and Cal dwel | (1958) suggested that the northwest coast of Africa mght be
a possible nesting site. After the discovery of the Rancho Nuevo nesting
site was announced, interest in a search for a northwest African nesting
site waned. Based on examnation of the literature, recoveries of tagged
Kenp's ridleys, and stranding records, Fontaine et al. (MS) specul ated that
Carr (1957) and Carr and Cal dwel | (1958) may have been correct in proposing
a northwest African nesting site, but this remains unproven

Head started turtles are tagged so that they can be identified if reco-
vered later on. According to Carr (1967), "a good tag is one that can be
Quickly put on, that interferes little with the novements and peace-of -mnd
of the animal; that will stay on along tine - if the animal is one that
lives a long time, as a turtle does: that is inscribed with clear direc-
tions for its return: and that offers areward to the one who sends it
back." Unfortunately, no tag currently in use fulfills all these criteria
To be successful in testing efficacy of head starting as a conservation
net hod, any tag used nust be retained by the turtles at least for the
length of time it takes themto mature and nest. Furthernore, the tag nust
be recognizabl e by those who examne nesting turtles. The standard tags
for head started Kenp's ridleys have been netal tags attached to the
trailing edge of a front flipper (Fig. 2). Some of the turtles also have
been marked with "living tags" formed by excision and transplantation of a
2-3 mmsliver of light-colored plastron tissue to a scute on the darker
carapace. 'This grafting technique was developed by Hendrickson and
Hendrickson (1981). Al menbers of a year-class are marked on the sane
carapace scute, and a different scute is selected to represent each year-
class (Caillouet et.al., 1986a). A binary-coded, magnetic netal tag was




inplanted near the distal end of a front flipper of all head started
turtles of the 1984 and 1985 year-classes. Miltiple marking shoul d
increase the probability of retention of at |east one recognizable tag. As
an experinent, 50 ridleys of the 1984 year-class were "flipper-printed,”
by meking plastic casts of potter's clay inpressions of the flippers.
Plans are to use conputer imgery to characterize and conpare such "prints"
as a neans of identifying individuals (Caillouet et al., MSb). Muiltiple-
mar ked Kenp's ridleys are being held in captivity beyond the first year, in
part to study tag retention and recognition of individuals

Head started turtles unquestionably have a nuch higher survival during
their first year of life than those that nust fend for themselves in the
wild fromthe time of hatching. However, after head started turtles are
rel eased, the effects of prior human care and feeding may influence their
behavior in such a way that renders themnore susceptible to natural preda-
tion or recapture by man, or |ess successful in obtaining food than their
conpletely wild counterparts. Conversely, perhaps sone head started
turtles will overcome the hazards of the wild and survive, mature, and nest
successfully to formnew colonies or bolster the existing one. The odds
agai nst survival of thousands of head started turtles may be so great that
fewif any my cone ashore to nest in future years. Yet, the species is so
close to extinction that such risks seeminsignificant in contrast to what
m ght be acconplished and |earned by testing head starting. The turtles
are long-lived and coul d reproduce for a nunber of years, once they survive
to mturity. The hundreds of head started turtles tagged and rel eased each
year are significant when conpared to the current scarcity of nesters

The primary objective of head starting will be fulfilled only when sur-
viving adults return to nest where they were "inprinted", as hatchlings
Based upon successful reproduction of 7-year-olds in captivity, enough tinme
has el apsed for at least sone of the head started survivors to have reached
the reproductive stage, but none have been observed on the nesting grounds
so far. In the interim valuable know edge has been gained by observing
Kenp's ridley in captivity and by nonitoring its mgrations, growth, and
survival in the wld.



OTHER CONSERVATI ON EFFORTS

Rearing Kenp's ridley in captivity has afforded an opportunity to deve-
lop a captive brood stock. O the 264 Kenp's ridleys reared, tagged and
transferred to cooperating organizations, 110 survivors are now distributed
among Pan Anerican University (South Padre Island, Texas), Sea-Arama Marine
worl d (Galveston, Texas), Dallas Aquarium (Dallas, Texas), Marine Life
Park, Inc. (Qulfport, Mssissippi), Bass Pro Shops (Springfield,

Mssouri), Qulfarium (Fort Walton Reach, Florida), Cearwater Marine
Science Center (Clearwater, Florida), Mam Seaquarium (Mam, Florida),
Theater of the Sea (Islanmorada, Florida), Mrineland, Inc. (St. Augustine,
Florida), Sea Wrld of Florida (Olando, Florida), North Carolina Marine
Resources Center (Kure Beach, NC, New England Aquarium (Boston,
Massachusetts), and Cayman Turtle Farm [1983] Ltd. (Gand Cayman Island,
BW). Currently, they range in age from2 to 8 years ol d.

In My 1984, eggs were laid by two of the captive-reared 5-year-old
femal es at the Cayman Turtle Farm [1983] Ltd. (Wod and Wood, 1984). Only
three eggs hatched, indicating that copulation with and fertilization by
captive-reared males had taken place, but the hatchlings died. No nestings
were reported for the 1985 season, but some of the 7-year-olds nested in
spring 1986, and viable hatchlings were produced (James Wod, Cayman Turtle
Farm personal comunication, Septenber 1986). The nestings at age 5
represented the earliest documented age for nesting in the species, albeit
in captivity, and the successful hatches in captive 7-year-olds provided
the needed breakthrough to make captive propagation feasible.

Because sea turtles are caught incidentally in comercial shrinping
operations, methods have been devel oped to resuscitate and release turtles
that happen to get caught in this way (Watson and Seidel, 1980). The NWFS
SEFC Laboratories in Bay St. Louis and Pascagoul a, M ssissippi, devel oped a
Turtle Excluder Device (also Trawing Efficiency Device or TED, Fig. 3) for
shrinp trawls that allows captured turtles to escape fromthe nets during
traw ing operations (Taylor et al., 1985). As fringe benefits, the "TED'
reduces the incidental catch of finfish without reducing the catch of
shrinp (Watson, Mtchell and Shah, 1986).



The Sea Turtle Stranding and Sal vage Network has aided reporting of
sea turtles found stranded on beaches, either alive or dead. It provides
one useful index to sea turtle nortality. Because unauthorized possession
of sea turtles is punishable by Iaw under the U S.  Endangered Species Act
local, federal or state |aw enforcenment agents shoul d be contacted when a
stranded sea turtle is found. Large nunbers of sea turtles found stranded
on beaches of the upper Texas Coast in 1985 and 1986 |ed to concerns that
the turtles mght be injured or killed by underwater explosives used to
sal vage petroleum platforns from depleted oil fields in the Qulf of Mexico
As a result, NMFS entered into a Section 7 consultation with the Departnent
of Interior's Mnerals Management Service (M), under the Endangered
Species Act, and 30-day advanced notice is now required before such sal vage
operations. This allows time for NVFS and MVS to prepare for study of
i npacts on protected species

THE FUTURE

Restoring the population of Kenp's ridley will not be an easy task
(Mosovsky, 1983). Conservation and managenent of Kenp's ridley and other
sea turtles require international cooperation anong researchers and conser-
vationists (Bjorndal and Balazs, 1983). O nmmjor inportance is protection
of nesting turtles and their nests from poaching and predation. Cceanside
reserves and refuges have been created to insure that breeding col onies of
sea turtles and their nests are not further disturbed. Such protection of
the Rancho Nuevo beach by the Mexican governnent, including patrols during
the nesting seasons, has virtually elimnated poaching and dramatically
reduced predation on the beach to the extent that such-losses are incon-
sequential and no longer prevent Kenp's ridley recovery (Jack Wody, FW6
personal communication, January 1986). Marketing of sea turtles and their
products is being controlled to allow sea turtle populations to recover
The United States and other nations prohibit capture of sea turtles and
have banned commercial uses, inportation and exportation of sea turtles and
their products, whether caught or produced by turtle farms.

continued protection of nesting areas and prohibitions on the pos-
session and sale of Kenp's ridley sea turtles, their eggs and other pro-

ducts shoul d enhance the production and survival of young and increase
9



recruitment to the nesting population. Continued head starting, based on
a small fraction of the eggs produced at Rancho Nuevo each year, not only
can provide a steady flow of thousands of yearlings to the Gulf of Mexico,
but also a supply needed to maintain a captive stock of breeders as a
"safety net" for the species. Head starting also provides otherwse una-
vail abl e opportunities for research that contributes to a better under-
standing of the biology of Kenp's ridley sea turtle and the problens that
this species faces. Expansion of the use of the TED should increase the
survival of Kenp's ridleys caught incidentally during shrinping operations
Further study of inpacts of underwater explosions on sea turtles will be
required before it can be determned whether or not this is a significant
cause of mortality.

If Kenp's ridley sea turtles, marked or unmarked, begin showing up in
nunbers to nest on the bheach at the Padre Island National Seashore, or if
the nesters increase in nunbers elsewhere, this will indicate that the com
bined conservation efforts are succeeding. Only time will tell how suc-
cessful these efforts will be.
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Figure 1. Dorsal view of Kenp's ridley sea turtle, Lepidochelys
kempi . From Brongersm (1972, Plate 10) with perm ssion
of Rijksmuseum van Natuurlijke Historic, Leiden, the

Net her | ands.
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s ridley sea turtle,

Head started yearling Kenp

Figure 2.

Lepi dochel ys kenpi, with netal tag on its left front

Photo by Daniel Patlan.

flipper.
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Figure 3. Turtle Excluder Device (TED) or Traw ing Efficiency Device
shown in cutaway diagram of a shrinp traw and with
escaping sea turtle (from Watson et al., 1986).
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